Objectives: To de®ne motor cortical excitability changes occurring at various times after non-fatiguing bimanual exercise of the index ®ngers.
Introduction
Transcranial magnetic stimulation (TMS) and transcranial electrical stimulation (TES) of the motor cortex that elicit motor evoked potentials (MEPs) in somatic muscles have been used to explore the dynamics of central motor involvement before, during, and following motor activity. Motor cortex excitability is affected immediately before movement onset (Starr et al., 1988; Reynolds and Ashby, 1999) , continues during the course of movement (Ljubisavljevic et al., 1996; Sacco et al., 1997; Aranyi et al., 1998; Tinazzi and Zanette, 1998) , and may even persist following movement (Brasil-Neto et al., 1993 , 1994 McKay et al., 1995; Zanette et al., 1995; Bonato et al., 1996; Liepert et al., 1996; Samii et al., 1996 Samii et al., , 1997 . If movements are continued until`exhaustion' (de®ned by an inability to maintain at least 50% of maximal force), MEPs are reduced for up to 15 min, a phenomenon termed post-exercise depression (Brasil-Neto et al., 1993 , 1994 McKay et al., 1995; Liepert et al., 1996; Samii et al., 1996 Samii et al., , 1997 . The duration of post-exercise depression is extended in patients with central nervous system lesions (Liepert et al., 1996) . If the exercise is non-exhausting, an early transient facilitation of MEPs can occur for up to 4 min after completing the exercise (Brasil-Neto et al., 1993 , 1994 Samii et al., 1996 Samii et al., , 1997 . The neural mechanisms underlying both facilitation and depression of MEPs following exercise are believed to reside within the motor cortex. These changes of motor cortical excitability have been considered relevant for the experience of`fatigue' or well-being accompanying motor activity (Brasil-Neto et al., 1993 , 1994 McKay et al., 1995; Liepert et al., 1996; Samii et al., 1996) .
In the present study, we examined central motor processes accompanying bimanual repetitive ®nger exercise in a virtually forceless motor task that was maintained well before performance was affected. We were interested in the dynamics of motor cortical excitability after completing the
